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WARNING 

Use of non-Atari parts or modifioations of 
any Atari game circuitry may adversely 
affect the safety of your game, and may 
cause injury to you and your players. 

You may void the game warranty (printed on the in- 
side back cover of this manual) if you do any of the 
following: 

• Substitute non- Atari parts in the game. 

• Modify or alter any circuits in the game by using kits 
or parts ?^q^ supplied by Atari Games Corporation. 

NOTE 

This equipment generates, uses, and can radiate radio 
frequency energy, and if not installed and used in ac- 
cordance with the instruction manual, may cause inter- 
ference to radio communications. It has been tested 
and found to comply with the limits for a Class A com- 
puting device pursuant to Subpart J of Part 15 of Fed- 
eral Communications Commission (FCC) Rules, which 
are designed to provide reasonable protection against 
such interference when operated in a commercial en- 
vironment. Operation of this equipment in a residential 
area or modification to this equipment is likely to 
cause interference, in which case the user, at his own 
expense, will be required to take whatever measures 
may be required to correct the interference. If you sus- 
pect interference frtnn an Atari game at your location, 
check the following: 

• All ground wires in the game are properiy connect- 
ed as shown in the game wiring diagram. 

• The power cord is properly plugged into a ground- 
ed three-wire outlet. 

• On games provided with an Electromagnetic Interfer- 
ence (EMI) ground plane, be sure that the game 
printed-circuit boards (PCBs) are properly installed an 
the EMI ground plane and that the end board is se- 
curely installed with all screws in place and tightened. 

If you are still unable to solve the interference prob- 
lem, please contact Customer Service at Atari Games 
Corporation. See the inside front cover of this manual 
fbr service in your area. 
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Safety Sum m a r y 



The following safety precautions apply to all game op- 
eriitors and service personnel Specific warnings and 
cautions will be found in this manuai whenever they 
apply 

WARNING 

Properly Ground the Game, Players may receive an 

eiectrical sliock if this game i,s not properly groundctif 
To avoid electrical ,s]Kxk. do not plug in ihc game iiiv 
til it hi\s Ix^en iiispectt^d and properly grt Hint led. This 
ganie should only be plugged into a gi'otmded three- 
wire outlet. If yoii have only a two-vs ire oudeL we rec- 
ommend you hire a licensed elect riciini lo install a 
three-wire grounded ouilei. If the control panel 
is not properly grounded, piayt^r^ may re- 
ceive an electrical shock! After servicing any 
part on the control panel, check ihin the 
grounding wire is firmly secured to the in- 
side of the control paneh After you have 
checked this, lock up the giHue. 

AC Power Connection* I k^ fore you plug in 
the game, be sure that the game s [>o\ver sup- 
ply can accept the AC line voUage in your loca- 
tion. The line voltage requirements :jre listed 
in the first chapter of this manual. 

Disconnect Power During Repairs. To 

avoid electrical shock, disccjnnect 1 1 it: ganu^ from the 
AC] power before removing or repuiiing any part ol the 
game. If you remove or repair ihe video display be 
very careful to avoid electrical shock. High voltages 
continue to exist even after power is disconnected in 
the disjihn circuitry and the cathode- ray tu^x: (CRT). 
Do not touch the internal parts of the display with 
your hands c>r with metai ol ejects! Always disci large the 
liigh vol I age frt>fn the CR7' before sen' icing it. f>o this 
after you disconnect il from the power source- First, at- 
tach one end of n large, well -insula ted, 18- gauge 
jiunper wire lo ground. Then momentarily touch the 
free enti of the gr< hi nded jumper wire to the CRT an- 
(xle by sliding the wire under the anode cap. Wait two 
minutes and do this again, 

Usie Only Atari Parts, To maintain the safety of your 
Atari game, u,se only Atari parts when you repair it, 
Dsing non- Atari parts or niodifying the game circuitr>^ 
may be dangerous, .ind could injure you .Ami your 
players. 




Handle the CRT With Care. If you drc^p the CKT ami 
it breaks, it may implode! Shattered glass from the 
implosion can fly six feet or more. 

Use the Proper Fuses, To avoid electrical shock, use 
replacement fuses which are specified in the parts list 
for this game. Replacement fuses must match those re- 
placed in fuse type, voltage rating, and current rating. 
In addition, the fu,se cover must he in place during 
game operation. 

CAUnON 

Properly Attach All Connectors, Make sure that the 
coruiectors on each printed circuit board (PCB) are 
properly plugged in. The cc^nnectors are keyetl to 
fit <:)n]y one way If tht^y do not slip on easily 
do not force them. If you reverse a connec- 
tor, it may damage your game and void your 
warranty. 

Ensure the Proper AC Line Frequency, 

Video games manufactiired for o]:)eration on 
60 Hz line power (used in the IJniced Slates) 
must not be operated in countries wkh 50 Hz line 
power (used in luirope). If a 60 Ua machine 
operates on 50 H/. line power, die Hu orescent 
line balhtst tri^nsformer will overheat and 
cause a potential fire hazard. Check the prod- 
uct identification label on your machine for 
tile line frequency required, 

ABOUT NOTES, CAUTIONS, AND 

WARNINGS 

In Atari publications, notes, cautions and warnings 
have the following meaning' 

NOTE — A highlighted piece of information, 

CAUnON — EquipmenE and/or parts can Ix^ datnaged 
or destroyed if instruttions are not followed. You will 
\-oid the warranty on Atari printed-eircuit boards, pujts 
thereon, and video displays if equipment or parts are 
tiamaged or de,stroyed due to faikire of following in- 
struct k>ns. 

WARNING ™ Pkiyers antL or technicians can be killed 
or injured if instructions are not followed. 
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How TO UsF Tins M.vmai 



The Road Riot 4 WD" conversion kit is a one- 
p Saver game for a standard upright cabinet. In- 
eluded in the kit is a steering contro! and a foot 
pedal ♦ For maximum earnings, two cabi- 
nets of the same style can be converted and 
linked togetlier To link two game cal^i- 
nets together, you can order 
the Road Rioi 4 WD link kit 
witli the nccessaiy cable and 
other hardware (the link kit is 
Atari part no, A049867"()l), Contact yom 
distributor for details, A separate supple- 
menE included in the link kii. CO-373~OL 
describes iunv to install that link kiL ♦ 
This manual provides information for instating, 
testing, and troubleshooting the Road Riot 
4 WD" conversion kit. ♦ Cliapter 1 describes 




how to install the Road Riot 4 WD kit in your 
cabinet. Tiiis chapter also describes game play 
♦ Chapter 2 contains self- test procedures 
and additional diagnostic tests. The 
self-test is important in the Road Riot 
iWD game. You can troubles hoot 
the PC boards, main circuits, and 
controls using t!ie screens in 
the self 'test. You should 
regularly tesi the !)oards and 
controls with the self-test to keep 
your game in peak condition and at top 
earnings, ♦ Chapter 3 contains troubleshooting 
and maintenance procedures for the controls. ♦ 
Chapter 4 contains the kit parts list and parts il- 
lustrations. ♦ Chapter 5 contains the schematics 
for the Road Riot 4 WD printed-circuit boards. 
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WARNING 

To avoid electrical shock unplug the cabh 
net while instafling the kit. After installation, 
plug the game only into a grounded 3-wire 
outlet. 



Cabinet Equipment 
Requirements 

Table 1-1 ILsts ihe equipment required in the cabinet 
into which you :^re iastaNing ihe Road Riot 4 WD kit- 

CAUTION 

Da not unplug or plug in the Road Riot 
4 WD game phnted-cifcuit board (PCS) 
edge connector while the power Is on. You 
could seriously damage the PCS. 




Equipment 



V(deo Display 



Specification 



Color RGB monitor 
Separate positive horizenta^ 
and vertical sync or negative 
compostte sync 
Honzontal mounting 
Horizontal frequency; 15.750 
KHz 

Vertical frequency; 60 Hz 
Video input: 1 V to 3V peaMo- 
peak positive polarity 



Control Panel Metal only 

Speaker 8 O, 10 W 

Coin Counter -^5 VDC or + 12 VDC 

Power Cord Three-conductor w^h ground 

Power Supply +5 VDC t 025V @ 3.0 amps 

+ 12VDC@1.0amp 
-5 VDC <© 1 .0 amp (optionaO 
Table 1-1 Equipment Requirements 



Part No. Descrtption 



72-ieOGF #6-32 x 3/8^-Long Pan-Head, Cross- 

Recessed Screw 

72- 1 61 2F #6-32 x 3/4Uong Pan^Head, Cross- 

Recessed Screws (3) 

72-66083 #6 x 1/Z-Long. Type AB, Pan-Head. 

Cross-Recessed Screws (2) 

72-6624S m^VA'^long, Type AB. Pan^Head, Cross^ 

Recessed Screws (2) 

75^07002 #1/4 Fender Washers (8) 

76-51 12B #10-24 x 3/4^Long Black Carriage Bolts {4) 

75-55 1 2B 1/4-20 x 3/4*-long Black Carriage Bolts (4) 

1 75004^706 , 154" X ,375^ x . 126^-TKick Fiber Washers {2} 

1 750 1 4^ 1 025 . 1 56* X ,31 2* Steel/Zinc Ffat Washers (4) 

1 76014-1040 #10 Rat Washers (4) 

176014-1050 #1/4 Flat Washers (4) 

175015^01 13 #6 Steel/Cadmium External Tooth Lock 

Washers (4) 

1 76038^4412 #1/4^20 x .76^ Tamper-Proof Flush 

Countersunk Cap Screws (4) 
177010-244 #1/4-20 Hex Poiyrrier Locknuls (8) 
1 77026-0040 #10-24 Zinc Nut/Washer Assemblies (4) 
178020-812 #6. ID. .140", CD. .25', L ,612^ Nylon 
RWD Spacers (2) 

1 78032-002 # 1 Wire & Cable Tie 

1 78126-002 6/3Z Tamper-Proof Hex Driver Key 

1 78328-001 Tamper-Proof T"20 TORX Key 

1 78328-002 Tamper-Proof T 1 TORX Key 

038158-01 Product LD Labe^ 

039450-01 FCC Compliance Label 

047205-01 Attraction Shield 

047209^01 Control Panel Cover 

047853-01 Control Mounting Bracket 

049319-02 * Red Steering Control Decal 

049774-91 Black Monitor Bezel 

049775-01 Attraction Panel F\\m * 

049776''01 Side Panel Decays (2) 

049777-01 . Control Panel Oecai 

049866-01 PCS Ground Plane and Mounting Plate 

049970-01 Game Instructions Label for Control Panel 

141026-001 .5^-LD, Fer rite Split Beads (2) 

1 60060-002 6.3V Square Green Start Button Assembly 

with Lamp 
A043825-02 Foot Pedal Assembly 
A046501-01 JAMMA Harness Assembly (optional) 
A047964'01 Interconnect Control Harness Assembly 

A04 9292-01 JAMMA Filter Board Assembly 
A049454-03 Non-Shaker Steering Assembly 
A0498 13-01 Road Rbt 4WQ PC Board Set 
TM-373 Road Riot 4WD Universal Kit Installatson 

Instructions (with control panel templates] 
A049867-01 Link Kit for Road Riot 4WD kit {optional) 

Packaging mmef^Ai^ sre not itsted. Af! parts are a qu^nltty of ?, except as 

Table 1-2 Contents of Road Riot 4WD Kit 
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Signal 



Instryctions 



Component Sido 

1 RTN 



16 



RTN 
+5V 

+ 12V 



7 


K«y 


8 


com CTR 1 


9 


Not used 


10 


SPKR^ 


11 


Not used 


12 


RED 


13 


BLUE 


14 


VIDEO GND 


15 


SELFTEST 



LTCOIN 



17 


START 1 


18 


GAS 


19 


STEER 


20 


Not used 


21 


Not used 


22 


RT TRIGGER 


23 


LT TRIGGER 


24 


Noi used 


as 


Nof used 


20 


Not used 


27 


GND 


28 


GND 



Connect to the 5V RTN terminal on the power supply. However W you have 12V RTN, connect one of 
\he wires at pin 1 . 2, A, or B to the 12V RTN terminal 
Same as pin 1 , 

Connect to the +5V terminal on the power supply. 

Connect to the +5V terminal on the power supply. However, ifjour power supp[y has a ^ Sense termi- 
nal, connect lo the + Sense. 

Connect to the -SV terminal of the power supply \i -5V is not available, connect to the 12V RTN or the 
5V RTN or leave it unconnected. NOTE: If you do not have (or use) -5\( the maximum power to the 
speaker will be reduced by half. 

Connect to the + 12V terminal of the power supply, if your coin counter^ s) require 12V, also connect to 
the + sfde of the coin counter^s). 

Connect this wire to one side of the left 12V coin counter Note: Bo nol use 24V counters. Connect the 
4- side to -f 5V or -f 12V on the power supply, as appropriate. 

Connect to the + terminal on the speaker. 

Attach to the video display. 
Attach to the video display. 
Attach to the video display. 

Use this wire if you want an external self-test switch. However, the k^t already has a seH-tesl switch on 
the PCS. (if you connect an external self-test switch, switch off the switch on the FCB. Connect the wire 
to the N.O. terminal on the external self-test switch. Connect the common terminal of the switch to a 
GNBwtre.) 

Connect to the N.O, terminal of the ^eft coin switch. Connect the common terminal of the switch to a 
wire- 
Connect to the N.O. terminal of the start switch, Connect ^he common terminal to a GND wire. 
Connect to the white wire of the foot pedal harness. 
Connect to the Y/R wsre in position 6 of the Control Interconnect Harness. 



Connect to the W/BN wire in position 2 of the Control Interconnect Harrtess. 
Connect to the W/R wire in position 1 of the Control Interconnect Harness. 



Connect io the BK wires in positions 10 and 1 1 of (he Control Interconnect Harness. 

Connect to the negative sense terminal of the power supply (if \i exists); otherwise connect to the common 

terminals of the switches. 



Table 1-3 JAMMA Pin and Wire Connections 
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Jftiii^ibtion 




S4tld0rSlii0 


A 


RTN 


B 


RTN 


C 


+5V 





+5V 



-5V 



r 


-^12V 


H 


Key 


J 


C0INCTR2 


K 


Not used 


t 


SPKR- 


M 


Not used 


N 


GREEN 


jp 


COMPSYNC 


II 


Service 1 


S 


Not used 


T 


RTC0IN 


U 


Not used 


V 


Not used 


W 


Not used 


X 


Not used 


Y 


Not used 


Z 


Not used 


m 


Not used 


b 


Not used 


c 


Not used 


d 


Not used 


e 


GND 


f 


GND 



Connect to the 5V RTN terminal on the power supply- However if you have 12V RTN, connect one of 

the wires at pin 1, 2, A. or B to the 12V RTN terminal 

Same as pin A, 

Connect the -f 5V terminal on the power supply. 

Connect to the red wire \n position 9 of the Control interconnect Harness and to the red wire m the foot 

pedal harness. 

Connect to the ^5V terminal of the power supply. H -5V is not available, connect to the 12V RTN or the 

5V RTN (GNP) or leave it unconnected. 

N0TE: If you do not have (or use) -5M the maximum power to the speaker will be reduced by half. 

Connect to the +12V terminal of the power supply. 

Connect this wire to one side of the rjght 12V coin counter Clip R19 on the game PCS if you use a sec- 
ond coin counter. NoIb: Do not use 24V cour^ters. Connect the ^ s\<iB to +5V or + 12V on the power 
supply, as appropriate. 

Connect to the - terminal on the speal^er 

Attach to the video display 
Attach to the v^deo display 
Optional: attach to the N.O, terminal of the 1st or main service switch, 

Connect to the N.O. terminal of the right com switch. Connect the common terminal of the switch to a 
GND wife. 



Connect to the BK wire of the foot pedal harness. 

Connect to the common terminal of the switches. 



NOTl 

The lamp in the square start button 
is not used in this kit version of 
Road Riot 4WD. Therefore, no wire 
connections to the lamp are shown 
in this tabie. 



Table 13 JAMMA Pin and Wire Connections, Continued 
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Road Riot ^>X D Universal Kit 



Tools Required 



Drill with a l/Z-indi And Vl6-inch drill bits 

Phillips screwdriver 

Flut-bbde screwdriver 

Socket wrench set jnd r^ teller 

y^X' liex wren<,:h 

Wire cutters iind strippers 

Straight edge 

Squeegee 

X"ACrO^^ knife 

Insulated wire conneciors (if you iire installing ii 
newJAJVIMA harness) 

Cyrbon paper 

Salter sijw 

File 

Band^yw 

Tape or glue 



Inspecting the Kit 

Check (o see iha? you Iiyve all the p:^rts listed in I he 
kit parts iist in Table 1-2, If any pait is mis.sing or dam- 
aged, contact yoLir distributor wilh the Koad Rioi 4WD 
kit serial numl:>er, part number and description of the 
missing or d^m^iged parts, and date received. 

Preparing the Cabinet for 
the Kit Installation 



WARNING 

To avoid electrical shocK unplug the cabi- 
net while installing the kit, After installation, 
plug the game only into a grounded 3-wire 
outlet 



Figure 1-1 show.s almost all kit parts installed in a typi- 
cal cabinet. Use tSiis iKust rat km as a guide while you 
install the parts. 

I. Turn off power to the game, and unplug the power 
cord. 



lOO'Dtft. 






CL 






ti#-a.W"^ 






NOTB 

The four hofes in rft^ corners are not 
shown in this ilfustr&tion. Dhii ihi>$& 
me$ wherever $p^ce pefmrs. 
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Fig^ore 1-2 L&cations of Control Panel Holes to be Drilled 
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Jn?itiilhilion 



2. Remove th^ fGllowing from the cabmet: 

• Existing FCBs 

• Game harnesss, W \i Ls not Japan Amusement Ma- 
chinery Manuryctiirers Association <JAMMA>- 
compaiibie, Table 1-3 on the previous I wo 
page,s as^ume.s you have an ii vail able game cab- 
ineE with a JAMMA harness installed in ir, 

• ConErol panel deeals, labels, and controls 

• Side decais, graphics, and adhesive. If the cabi- 
net sides are damaged, repair them before pul- 
ling on the new deeaU. 

• Video display (monitor) shield, display bezel, at- 
tracric^n shield, and marquee. 

3, Wipe down and vacuum the cabinet, Faini the cab- 
inet, if fe<^uired' 

Assembling the Control Panel 

Parts Needed £rom this KJt 

To assemble the control p;jneL you n^^i] the control 
panel hoie-cumng template, wiiich is printed in Figure 
1-3^ Cut out the template shee! froui ill is rniinnal. You 
wjJi also need the following parts from tiie kit; 

• Clear cover for tiie control panel 

• Control panel decal 

• Green START butron assembly 

• Red steering control decai 

• Control [noimiing bracket 

• Came in St ructions label 

• Steering control 

• Four "^;-24 X K""lGng black carriage bolts. Hat wash- 
ers, and nut/ washer assemblies for the sieering 
conirol 

• Four * 10-24 x '^^-long black carriage boltSs Hat 
w^ashers, and nui/washer assemblies k>v the corners 
of ific control panel cover 

InstallMg the Parts 

L Using carbon paper, [r^nsfer rlie steering contfoj 
mounting pattern from ihe letnplate to the control 
panef Save the template. Also refer to Figure 1-2 or 
1-3 ^ot the exact locations of all control-pi^nei 
holes- 

2. Drill four X" holes in the metal eona^l panel for 
the steering control mounting bolts. 

3. Drill two 'a'' holes in the meial control panel for the 
Stan: button s mounting screws, 



^, 



l;sing a saber saw; carefully cut out the large hole 
for the steering control and I he smaller hole for the 
s^art button, Deburr the sharp edges with a file. 

Lay the plexiglass cover over the top of tlie control 
panel and mark the outside shape of ihe panel on 
the plastic. Also mark the button holes as close as 
possible to ilie IcKatlons shown on the teniplate. 

Uistly mark the positions of the four holes that will 
be ui^G^^ for securing I he cover to the control panel. 
These four holes can be placed anywhere near the 
corners — wherever space permits, 

Vsmg a handsaw; cui the control panel cover to i^s 
correct outside shape, 

WARNING 

Wear safety glasses when drilling the plas- 
tic control panel cover Use care to avoid 
shattering or chipping the plastic. 



7 Tape or glue the template lo the plexiglass cover. 
To start the saber saw^ cut. drill a 1/2" hoie inside 
the steering control hole and the stan button hole. 

B, Saw out the large steering control hole and the 
siBn button hole, 

9. ©rill the four V,'' holes that w^ill be used to mount 
the cover to the control panel and the holes to 
mouni the steering control and start buiton. 

10- To prevent injury; carefully deburr aH the edges of 
th<: plexiglass cover 

I L Install the control panel decal on the control panel. 
t 'se a sharp X-ACTO knife to trim the outside edge 
and U) cm om the holes for ihe controls. Mount the 
ins! ruction decal on ihe control paneL 

12. histall the cover on the control panel with the four 
3/4"-)ong carriage boks. washers, and loiknuts, 

13 Install the steering control using the 3/4MQng car- 
riage bolts and *i<-2G nut washer assembles. 

14, histaU the start butlon assembly as shown in 
Figure l-T 

For maintenance and 
servicing informa 
tion on the steer- 
ing control, re- 
fer to Chapter 5 
of [his manual. y 
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Ro^cl Rjoi 4 WD []niv<?rsal Kit 



Installing the Foot Pedal 

Parts Needed from this Kit 

To insiall the foo? pedal, you need the foot pedal hole- 
culting template (see Figure 1-4 at Che end of this 
chapter). Cut out the template sheet from this manual. 
You will also need the folio wing pans from tlie kit: 

* Foot pedal assembly 

* FoLir fender washers and locknu!5 

Installing the Parts 

L Tape the foot pedal template to Che lower right cor- 
ner on the front of the game cabinet (see Figure 
1-1 for general placement). Refer to Figure \-4 for 
the exact location of the foot -pedal holes. Using 
carbon paper, transfer the foot pedal mounting pat- 
tern from the template to the cabinet. Save the tern- 
pHate, 

2. Drill four ^" corner holes and a I'A" center hole in 
the cabinet front. 

3. Feed the pedal harness through the large cenier 
hole. Insert the foot pedal's threaded studs into the 
four small corner holes. 

4. From the inside of the cabinett install the four fend- 
er washers and locknuts onto the threaded studs of 
the pedai. Plug in the pedal harness connector. 

Connecting the JAMMA 
Harness 

1 . If your game cabinet does not already have a JAM- 
MA harness, install a JAMMA harness In the cabinet 
(optional. Atari part no. A046501'0!). 

2, Install the square spHt beads on the harness as 
close to I he PCB t^dgt* connector iis possible. Hold 

_. .„., the beads on the harni\ss 

with the ne wrap inckidt-d 
in tiie kit. 




CAUTION 

You must install the JAMMA filter board 
and the split beads on the JAMMA har- 
ness to meet FCC requirements. 



3^ Using Table 1-3 for wiring information, connect the 
JAMMA harness to existing component harnesses, 
Use crimp splices or butt soldering, 

WARNING 

Do not simply tie the wires together ft you 
do, you could cause Intermittent prob- 
lems, loose connections, oxidation, or a 
fire. 



Connecting Power Wires 

1. Connect the wires on the JAMMA harness to the 
wires for the power supply, as shown in Table 1-5. 
The Road Riot 4 WD kit requires +5V and +12V If 
™5V Is available, it shouki be used, too, Tie off any 
other voltage wires on the power siipply besides 
^5V, ^5V, and ^12V. 

l^here is more than one wire for each voltage in 
tiie JAMMA harness. Use more than one wire for 
each voltage (connecting them as described in 
Table 1-5) ^o thai the power wiring does not over- 
bad Jtnd burn. 

Connecting Video Display Wires 

NOTE 

The JAMMA harness provides only nega- 
tive composite sync. If your video display 
requires separate positive sync, see 
Chapter 3 for alternative wiring. 



(xmnt-ci the wires designated for the red, green and 
hi lie video guns along with the sync and ground 
wires, according to Table 1-5^ 

Connecting Coin ©oor Wires 

L Connect the wires on the JAMMA harness to the 
coin switches and meter according to Table 1-3^ 

2. Connect one terminal of the door lamps to one of 
the CND wires. Connect the other terminal of the 
door lamps to the R wire supplying +5V. 
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Road Rjot 4WD Universal Kit 



Knstalliition 



NOTE 

£?0 not use -5V for the coin door tamps, 
-SVis required for audio. 



Some gamCvS have separate power supply outputs 
for tlie com door l^mps. If you ch(;K)se to use these 
outputs, make ^yre you connea botii terminals of 
each lamp to the termrhals on the power supply 

Coimecting the €ond*Gl Wires 

Connea the steering control harness and the stait but- 
ton; harness to the JAMMA harness using crimp splices 
or butt soldering, according to the informal ion in 
Table 1-3^ 

Gfx>iuiding the Cabinet 

Find the ground lead (green) of the 115V input power 
line. Connect this lead in daisy-chain fashion to a bare 
meiai pai$ of the coin door, the control panel, the vid- 
eo dispiayj and the power supply. This AC ground 
must be of #18 AWG wire or larger. 



WABNING 

For the safety of players, you must con- 
nect the green ground wire as indicated 
above. 



decking the JAMMA Connections 

Before plugging in the game PCB, turn on the pcm^er 
to the game, and check +5 Volts on pins 5, 4, C, and D 
of ihe JAMMA connector; -f 12 Volts i)n pins P and 6; 
and -5 Volts on pins E and 5. 

Oieck diat the video display and ihe attraction lamp 
have power. Now turn off the power to the game. 

Installing the Road Eiot 
4WD Board Set 

After y^>u have checked the power on the JAMMA con- 
nector (above), install the Road Riot 4WI) bt^ard set in 
the cabinet, by following these steps und referring to 

Sgure 4-4: 

1. Use die ihreG ^6-32 x K" long screws to conned the 
game PCB to the PCB ground plane and mountmg 
plate.: 

2. Plug Bie JAMMA filter board onto the front of the 
game PCB, and mount it to the ground plane using 
one #6-32 x %^' screw provided in the kit. 



4, 



6. 



Use two *6 X Vi' screws and the two #6 x W spac- 
ers to connect the game PCB into the back side of 
the drawer 

Then, use the two #6 x y/ screws to mount the 
mounting plate into the front of the drawer. 

Plug the JAMMA harness into the filter board. Se- 
cure the JAMMA harness away from the PCB with 
cable ties, 

Turn on the power to the game. Check that the 
gaine PCBs function. If a video picture is not pre- 
sent, see Chapter 3. 




Installing tlie Jiezel, I>ecals, 
LaMs, and Attraction 
Assembly 

The Ix'zel decals, labels, iit\d attraction assembly are 
shown assembled in a cabinet in Figure 1-L 

Installing the Display Bezel 

Find the black cardboard display be7.ei in the kit. This 
l:>ezel can accommodate both 19-inch and 25-inch vid- 
eo displays, Follow the instructions on the back of the 
bezel, and cut the hole and outside edges as required. 

Installing the Product 10 and FCC Label 

Place the product ID label (part no, 038158-^1) and 
FCC compliance label (part no. 039450-01) on the 
back of the cabinet. 

Installing the 'Si<le Panel I>ecals 

Find tlie side panel decals in the kit. Wet the left and 
right side panels of the cabinet with slightly soapy wa- 
ter. Then position the decals as shown in Figure 1-1. 
Kemove any wrinkles in the artwork using a squeegee. 
Allow the sides to dry. 
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Rmd Riot ^W!> IJniv^^rsyi Kit 



InstaUiitg the Attraction Assembly 

Find the Road Riot 4WD ;utraction shield and the ^t- 
naction panel fUm in the kit. Using die existing shield 
as a template, cut the shield and film to size, if neces- 
sary. Install them on the cabinet a.*; shown in Figure 

Setting the Coin and Game 
©ptions 

Set the coin and game options in the self-^est. See 
Chapter 2 for information about the option settings. If 
yon have linked two game cabinets together, you musi 
set both players to die ,same difficulty setting, or the 
game will not function properly after turning oa the 
power. If the settings don't agree, you can change 
them \rxnh to medium by pressing both starf buttons at 
power-up. You can also use the Game Options screen 
in the self-test to change the setting. 



NOTE 

The factory-recommended coin option set- 
ting for ""Biscount to Continue" should be 
set to Yes (see Table 2-3 in this manual). 
Making your game match all the recom- 
mended settings results in a setting of 2 
coins to start /1 to continue. 

We highly recommend this Increase in 
price per play, to maximize your return on 
investment. However, this setting may not 
suit all locations. 



Maximizing Earnings 

For maxirpum earnings, regularly maintain your Road 
Rioc 4WD game following the instmctions in Table 5~h 
in Chapter 5- 

When you set up the game and when you coUect 
money perform the automated self-test and check the 
controls with die Switcli Test in the self-test. 

GaimePlay 

This seaion describes the features and driving of the 
Road Riot 4W0^" game. 
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Introduction 

Road Riot 4WD presents off-roa<l racing 
competition combined with combative 
shooting action. Players drive high- 
performance off- road vehicles 
armed with a stun gun. 

Game Play 

Road Riot 4WD is a one- 
player off-road racing 
game kii where players can 
compete for an overall sea- 
son championship. 

Controls in this game include a 
Stan buiton, a gas pedal, and 
a steering control with trig- 
ger buttons. 

Players are challenged by 

the lifelike skidding and bouncing action of tlieir four- 
wheel-drive vehicles on the track. Tlie cars can also 
crash in several different ways, depending upon how 
an object is hit. The cars can roll on their sides, fly f^nd 
over end, or even expio^e on impact. 

Tw^elve different tracks offer special terrain and com- 
petitor challenges. Hach track has a dtSfe^t back- 
grotmd, ranging from desert to mountains, com fields 
to ice fields. Terrain and track obstacles vary for each 
setting. 

Video graphics are digitized pictures of real-Ufe ob- 
jects. The Road Riot 4WD racing vehicies, people, and 
obstacles on and around tiie track are realistically de- 
picted. The life-like detail and humorous interaction 
with the video graphics enhances player appeal 

lWO"Player Linked Game Play 

Two gajiies can be convened and linked together via 
tiie optional link kit assembly (available from your dis- 
tributor). The Hnked configuration encourages two- 
player competition; players can also choose to play 
individually 

If two games am? finked, there are several incentives 
for Ewo-player simultaneous play Two players can 
compete head-to-head against each other for the sea- 
son championship of U different race courses. The 
road riot will continue as long as the player defeats the 
hosting opponent's yellow cars. If two players are 
playing a linked game, there is one less computer-con- 
trolled car lo beat. Two players can cooperate to beat 
the opponent cars. 
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Road Riot 4WI> Univetsul Kit 



Itisftalbtion 



NOTE 

Place the foot pedal as low as 
possible against the bottom 
right corner of the cabinet. 








Q A iA £ S. 



FOOT PEDAL HOLE PATTERN 



Figure i-4 Hole-Cutting Tei]i|>late for 
Road Riot 4^^" Kit Foot Pedal 
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CHAPTER 2 




lMiu>[K crroN 



Use the Road Riot 4WW^ self-test to 
the condition of the game circuitry 
and controls- You will see the self 
test information on the video dis- 
play and hear the sound test in- 
formation through the speakers 
You do not need any addition- 
al equipment to perform the 
self-test, ♦ You should per- 
form the self-test when you 



check 




first set up the game, each time you collect 
the money, or when you suspect 
game failure, ♦ This chapter 
shows the screens in the self- 
test and explains each of the 
tests. The screens and expla- 
nations are arranged in the or- 
der they appear in the self-test. 
Table 2-1 lists all of the self-test 
screens and their purposes. 






StHfTcst 



Rtiiid Wioi iVV|> llniversiU Kil 



Entering and Exiting 
the Self-Test 

To enrer the self-test, turn on []ie self-test switch cm 
the bracket located inside the coin door (if you wired 
your kit that way). The JSA IH Audio PCB also lias a 
self- test switch on ir These two switches are wired in 
para he I meiining that you can use either one indepen- 
dently Bxii the self-test by switching off any of the 
self-test switches, 

Self-Test Menu 

Choose wOiich test or sc:reen you want lo see from this 
menu, shown in Figure 2-1. Move up and down the 
list by pressing the left and right triggers; the et^rre- 
sponding test is highlighted in blue. Choose the screen 
by pressing the STARI* button. 



Adjust Volume 



Adjust the volume of the game using this screen, 
shown in Figure 2-2, Control the volume by pressing 
the left and right triggers; the volume number increas- 
es or decreases. To restore the old volume level push 



SELF'TEST 

ADJUST VOLUME 

GAME STATESTICS 

COiN OPTIONS 
GAME OPTtONS 

ALPHA TEST 

MOTION OBJECT TEST 

PLAVFIELDTEST 

SWITCH TEST 

COLOR TEST 
CONVERGENCE TEST 

SOUtJD TEST 
ASIC65 TEST 
DSP COMM TESTS 
DSP LINK TESTS 
COMPLETE RAWI/ROM TEST 

OS: 13N0V 1991 17:46:2S 
PROG: 13 NOV 1991 15:4r '" 
TRIGS ^ SELECT START = DO TEST 



Figure 2-1 Self Test Menu Screen 

the giis pedal, .Save the new volume iind return m tlie 
self-test menu by pressing the START button. 



Screen 



Adjust Voiume 
Game Statistics Screen 
Coh Options Screen 
Game Options Screen 
Alpha Test Screen 
Motion Object Test Screen 
Playfieid Test Screen 
Switch Test Screen 
Color Test Screen 



Sound Test Screen 
ASIC65 Test Screen 
DSP Comm Tests Screen 



DSP Link Test 

Complete RAM/ROM Test Screen 



Use or Purpose 



Adjusts the volume. 

Displays the game statistics 

Use to set and check the coin options settings. 

Use to set and check the game options settings. 

Use to test for clarity of characters 

Use to test the movement and color of game objects. 

Use to check the playfield displays, 

Use to display the functioning of the game switches and controls. 

Use to check the video display color circuits. 



Convergence Test Screen 
White Convergence Screen 
Viotet Convergence Screen 
Green Convergence Screen 



A series oi screens to check and adjust display convergence. 

Use to check and adjust video display convergence of red, blue, and green 

Use to check and adjust video display convergence of red to blue. 

Use to check and adjust video display convergence of red and blue to green 

Use to check the audio circuits- 

Use to test comm port, checksum, and internal RAM. 

Use to check the communications hardware (works only if you have installed the 
optional link kit). 

Use to test the transmitting and receiving of data between two linked games (works 
only if you have installed the optional hnk kit). 

Use to check the all RAMs and program ROMs. 



Table 2-1 Summary of AU Self-Test Screens 
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Si.^]f-IVs! 



ADJUST VOLUME 



VOLUME: 15 



USE TRIGGERS TO CHANGE VOLUME 

PUSH PEDAL TO RESTORE OLD VOLUME 

PUSH START TO SET NEW VOLUME AND EXIT 



Figure 2-2 Adjust Volume Screen 

Game Statistics 

[.'se the information shown on tiic stiuLstks .screen, in 
[■igiirc 2-3, and on the liLsto^ram saeens lo kee]:) truck 
of your game use i\nd maximize your proiit.s. Record 
the information on the Road Riot -IWl) staiistics page 
in tlic- back of this manual, 'Hie statistics are collected 
from tile last time the statistics were cleared. You can 
clear the statistics by pressing holh triggers at the same 
time. Press the START button to lea\c this screen and 
go to the histograms. 

• Left Coifis show tile nuinlx'r of coins counted in 
the left coin mechanism. 

* Righi Coins sho\\ tlie number of coins counted in 
the right coin mechanism. 

• Atix Coins shows the nuniher of coins counted on 
the auxiliaiy coin input, 

* Nar (knnes is the number of new games playecL 




Co)iUfitiaiion is the numl^ier of continued games 
played. 

free (r'afues is the number of free games played if 
Coin Op/io}is is set to free games. 

Idle Tit fie shows the number of minutes the game 
was IMA i^ieing played, 

Actif'e Time is the number of minutes the game was 
being ]>layed in any mode, 

Siilo lime is the number f^f minutes a nice was be- 
ing hekl in single- player mode. 

!Juhed iifue is the number of minutes a race was 
being hekl in two-player mode. 

Error (A>ii}it ^\\o\\>y the number of errors counted in 
the erasable memoiy If you ha\'e an error count, 
I lie statistics may be wrong. If you consistently 
ha^'e errors counted for several weeks, replace the 

i:i:R<;)M at 3hk 



Histograms 



The^ histograms are two ,screens thai contain informa- 
tion about the game. Rre.ss the STAR! button lo nio\'e 
to the next histogram, 'lb clear all histograms, press 
both triggers while dis]ilaying the last histogram 
screen. Press S TAR f lo exit from I lie la.st ,screen. 

The first histogram sliows new game times, and the 
second has continued game times. 



Coin Options 



Figure 2-3 Game Statistics Screen 



check and select tlie coin options on this .screen, 
shown in I-igure 2-1. 

I'o move through liie options, use the right trigger. 
(Change the option in yellow type. The factoiy default 



COIN OPTIONS 

(DEFAULTS IN GREEN) 

FREE PLAY: 

NO 
DISCOUNT TO CONTINUE: 

YES 
GAME COST 

2 COINS 1 CREDfT 
BONUS FOR QUANTITY BUY-IN: 

NONE 
RIGHT MECH VALUE: 

1 COIN COUNTS AS 1 COIN 
LEFT MECH VALUE; 

1 COIN COUNTS AS 1 COIN 

PRESS RIGHT TRIGGER TO SELECT OPTION 
PRESS LEFT TRIGGER TO SELECT SETTINGS 
PRESS PEDAL TO RESET FACTORY OPTIONS 

PRESS START TO SAVE SETTINGS AND EXIT 



Figure 2-4 Coin Options Screen 
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Option 



Difficulty Level* 
Car Color 



Setttngs 



Explanation 



Medium • Easy Easier Easiest Estabhshes degree of game difficulty. 

Hardest Harder Hard Medtum Hard 



Red^ 



Blue 



Mysic in Attract 



Yes*^ 



No 



Lets you display each player's car \n a different color 
(used only In a Hnked, two-game setup). 

Lets you choose whether or not to play music ir^ the 
attract mode. 



Clear High Score Table Yes No • 

Auto Hi9h Score Beset Enabte «/ Disable 



Lets you clear the high score table. 



Automatically resets the high scores to the factory de^ 
faults after 2000 games, unless a player has entered 
his initials wtthin the previous 200 games. 



If you have linked two games together, you must set both players to the same difficutly setting or the game wiff not func- 
tion property after turning an the power tf the settings don't agree, you can change them both to medium by pressing both 
START buttons at power-up. You can also use the Game Options screen in the self-test to change the setting. 

*/ Manufacturer's recommended settings. These settings are shown in green on the screen 

Table 2-2 Game Option Settings 



settings are shown in green. To change ij seUing, use 
the iett trij^ger. To save the new senings, j^ress Uie 
STAin^ button. This returns you lo the seleel lest 
screen. If you want to keep the original seuing, al- 
tliough you have changed it, press die petiai. Th\s 
]>rings )>ack the original faaon selling, ^se tiie STAKT 
huEton ro exit. 

The coin option settings anil faetoiy defaults are ex- 
plained in Table 2-i. 



Game Options 



Check and select I he game options on this screen, 
siiown in Figure 2-5. 

To move through the options, use the right trigger. 
Change ihe opnon in yellow type. Ihe fact on clefauli 
settings are shown in green. To change a setiing, press 
I he left trigger. To save the new settings, press the 
STAKT button. This returns you to rhe select test 
screen. U you want to keep the original setiing. al- 
ihougii you have changed it, press the pedal. This 
brings back the original setting. Use the START button 
to exit. 

The game option senings with fiictory defaults are 
shown in Table 2-2. 



Alpha Test 



The iUpha test consists of a series of screens that you 
use to test the clarity of cha riveters. Figure 2^6 shows 
the first of the alpha test screens. 



GAME OPTIONS 
DEFAULTS !N GREEN) 



DIFFICULTY LEVEL 
MEDIUM 

CAR COLOR: 
RED 

MUSIC IN ATTRACT 
YES 

CLEAR HIGH SCORE TABLE: 



AUTO HSGH SCORER 
ENABLE 



, ,IESS RIGHT TRIGGER TO SELECT OPTION 
PRESS LEFT TREGGER TO SELECT SETTIMG 

AL TO RESET FACTO 
PRESS START TO SAVE SETTINGS AND EX! 



Figure 2-5 Game Options Screen 

The screens display all ot the a )pha numeric character 
sets, If the screens are not clear, you iiave a problem. 
To move through the screens, press either the left or 
right trigger Use the START button to exit. 

Motion Object Test 

The motion object test screen, shown in Figure 2''7 
tests ^he movement and color of various game objects. 

Select tiie test fimction with the STAKT button. Use the 
pedal or steering coniiol to move objects, change pic- 
tures, and change object si?:e. Press the START button 
to move to the next ?est or exit. 
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st^ir^i'eM 



Optfon 



Free Play 



Settings 



No*/ 



Yes 



Dlscoynt to Cotillnim No 



Yesi/ 



Game Cost 



2 coins 1 credit • 



Explanation 



Set {Ms to "Yes"" for demonstrating the game. 

Lets you offer a redLiced price per credit when players want 
to contir^ue a game. 



Sets the number of coins required for one credit. 



8 coins 1 credit 



Sonus for Quantity Buy^it Hone*/ 

2 coins give 1 {extra coin) 

3 coins gjve 1 

3 coins give 2 
A coins give 1 

4 coins give 2 

4 coins give 3 

5 coins give 1 
5 coins give 2 

5 coins give 3 

6 coins give 1 
6 coins give 2 

6 coins give 3 

7 coins give 1 
7 coins give 2 

7 coins give 3 

8 coins give 1 
8 coins give 2 

8 coins give 3 

9 coins give 1 
9 coins give 2 
9 coins g^ve 3 



Right Mech Value 



Left Mech Value 



1 coirs counts as 1 coin • 



1 coin count as 8 coins 
1 coin counts as 1 coin • 



1 coin count as 8 coins 



Lets you choose various levels of bonus coins or no bonus. 



Is the number of coins each coin counts as in the 
right coin mechanism. 

is the number of coins each coin counts as \n the 
left coin mechanism. 



#/ ManufBcturer's recommended settings. These settings are shown in green on the screen. 



Table 2-3 Coin Option Settings 





Figure 2-6 Alpha Test Screen 



Figure 2-7 Motion Object Test Screen 
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Figure 2-8 Playfield Test Screen 

Playfield Test 

This ii^au ahown in Tigure 2-8, checks Che condUion of 
the scroti ng pbyfekJ, Move ihe .steering concrol leftA 
right ?o see hori^ontaJ movement on ihe screen. Hold 
Che right trigger huiton while moving the control 
left/righi to see vertical movement. Pres.s die START 
buuon lo exic the te.st 

Switch Test 

The switch teic ali©ws you to display tiie status of tlie 
^ame switches an^ -cnniroLs. The switch lest screen a[> 
pei^rs in Figure 2^-^, 1'he items tested are: 

* Steering wheel ieft/righc move- 
ment 

* Ftxn pedai pt)ientiometer 

* Left trigger switch 

* Rigiu trigger switch 

* Stan switch and stiirl 
i;jinp 

As you ;icEiv;Uc each switch 
or control make stire the 
correct words are highlighted in Nue on ihe screen. 

If players complain of cars driving erratically, or when- 
ever ihe control harness is unplugged, you musi recali- 
brate the conirols. I-ollow^ this procedure to do the cal- 
ibration; 

1. Press the righi trigger and siart button simultane- 
ously The numbers after W7//:7:7,and FHDAL on die 
.screen will change. 

2- Turn the steering control to iis righi limit, imd hold 
it there for 4 seconds. Then turn i! lo its left limit 
and hold it there for 4 seconds. 
















Figure 2-9 Switch Test Screen 

3^ Press and hold die f(K>t ped^^l for 4 seconds. 

4, Simukaneously press both triggers to save the cali- 
bration and exit from the switch test. Do not sbn- 
ply turn the self-test switch off to exit from this 
rest: doing so will not save the calibration. 

Color Test 

This test indicates the dynamic range of Ihe video dis- 
play color circuit in a series of seven screens. The first 
ciilor lest screen is shown in Figure 2-10, Advance to 
each screen by pressing the right trigger (the software 
cycles through all seven screens and then siaits over 
again). The screens are as follows: 

1. Red at the top, followed by green, blue, and white 

2. Yellow at ihe top, foHowed by light blue, purple, 
and white 




Figure 2-10 Color Test Screen 
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SL-lr"l't.^s^ 



5. Solid red 

4. Solid green 

5. SoKd blue 

6. Solid white 

7. Solid gray 

If tlit^ screens do not ma[ch this description, adjust the 
video display as described in the video display man- 
ual. Press the START button to exit. 

Convergence Test 

Tile convergence test has three screens: first white, 
then violet, and finally green. The white sereen is 
shown in Figure 2-11, To see the violet and trreen 
scieens, press the right trigger. Press the STAR r i^mtton 
to go to the test select screen. 

Check the following on the screens: 

• The grid lines should be straight within 3 tnm, and 
the lines should not phicushion or barrel 

* The convergence of the lines (m the violet and 
white screens should be within 2 mm. 

If the screens do not meet tlie,sc criteria. adju,st the vid- 
eo display as described in the video display manual 

Sound Test 

The ,stHind te,st indicates the condition of the sound ef- 
fects circuit on the game PCB. The sound test screen 
appears in Figure 2-12. 

Use the steering wheel control to select the sound, and 
press the right trigger to listen to it. Pressing the left 
trigger stops the sound from playing. Press the START 
button to return to the select test menu. 



SOUND TEST 

1 2 3 4 5 10 11 12 13 14 

15 16 17 18 19 20 21 22 23 24 

25 26 27 28 29 30 31 32 33 34 

3S 36 37 38 39 40 41 42 43 44 

45 46 47 48 49 50 51 52 53 64 

55 56 57 58 59 60 61 



4VTST 

4 



I NUMBER OF SOUNDS : 61 
SOUND CPU STATUS : GOOD 
USE WHEEL TO SELECT SOUND 
RTRIG = PLAY LTRIG == STOP 



COIN MECH SWITCHES 



LEFT RIGHT 




Figure 2-12 Sound Test Screen 

ASIC65 Test 

Use the ASIC65 test screen to test I he comm port, 
checksum, and internal RAM. The first screen is shown 
in Figure 2-13^ You can select one of the three options 
.shown. Use the left trigger to move to the next option. 
Use the right trigger to select an option. 

If you test the comm port, a message indicates wheth- 
er or not It's OK. The checksum option displays the 
checksum- The internal RAM test indicates whether or 
not the RAM is OK. Press the START button to exit. 




^BSfisMgsi^ 



;|EiSgc^ 
iiiiiisBR^ 



jswRt = Ne>cr^ESt^ 



Figure 2-11 Convergence Test Screen 



Figure 2-13 ASIC65 Test Screen 
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DSP Comm Tests and DSP 
link Tests 



NOTE 

These tests only apply if you have in- 
stalled the option&l link kit, to link two up- 
right game cabinets together. The Comm 
Link board is part of the link kit 

Each of these two main tests has several sub-cests that 
are selected from menus. These two main tests are de- 
scribed in more detail in the supplement included with 
the link kit, CO"373'01. 



Complete RAM/ROM Test 

The RAM/ROM test checks both RAM and ROM. If the 
test passes, you will see a sequence of color screens, 
and then the self-test menu screen will reappear. If the 
screens turn to black and whtte or gray or if no mes- 
sage appears, the RAM is bad; you will need ro replace 
it. If the R€>M is bad, the 
checksum of the bad .....^ , - 

ROM is displayed 
You need to re- 
place thai ROM, 

Press the START 
button to exit. 
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CHAPTER 3 
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This chapter con- 
tains troubleshoot* 
ing tables and repair 
procedures for your 
Road Riot 4WD™ game, The 
chapter has two parts. The first part contains 
three troubleshooting tables. The tables con- 
tain general troubleshooting information, the 
voltage levels and test points on the printed- 





circuit boards, and a 
list of ROM-caused 
problems, with spe- 
cific ROMs to check 
and replace. ♦ The last part of the 
chapter has information about connecting the 
video display (if it requires separate positive 
sync) and repair information for the steering 
and foot pedal controls. 



Troubleshooiinig and Mainienance 
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Problem 



Coin Mechaiiisnt INv»blwnit 



Suggested Action 



1 . Check the wirinQ to the coin mechanism. 

2. Check the voltage to the ^ side of tiie mechanism. 

3. Test the coin mechanisms with the sound test screen m the seli-test, 



Game Play Problem 



1 Check the harness and connectors. 

2. Perform the self-test, 

3. Check the voltage levels on the PCB. See Table 3-2, Voitage inputs and Test Points. 

4. Check What ROMProbfems Look Like, Table 3-3, for specific ROM problems. 



Steering/Foot Pmlai Piolitems 1 , Have the controls been Rubricated with the correct type of lubrfcant? If not, lubricate 

them shown (n Figures 4-2 and 4-3, 

2. Check the harnesses and connectors. 

3. Check the switches on the controL 

4. If you took the control apart, have you reassembled it correctly? 

5- Make sure all the parts on the control are In good repair Repair or replace pans. 
6, Reset the limits on the steering control and the foot pedaf. 



Sound Problem 



1 . is the speaker volume turned up? {Volume is adjusted digitally in the self-test.) 

2. Check the voitage on ^he JAMMA connector. 

3. Check the wiring from the PCB to the speaker. 

4. Check the voftage level to the PCB. See Table 3-2, Vofiage Inputs and Test Points 

5. Replace the speaker. 



Video Display Problem 

Screen is dark. 



1 . Is the game pfugged in? 

2. Is the game turned on? 

3. Are the connections good? 

4. )s the fine fuse good? 

5. Is the display brightness turned up? 

6. Are the solder connections on the line filter and 
transformer good? 

7. Is the JAMMA connector on the PCB tightly con- 
nected? 

8. Check ail of the items below. If you answer no to any question, 
you have a problem with the video display, not with the game cir- 
cuitry. See your video display service manual. 

a. Do you have power to the video display? 

b. Are the video display's filaments lit? 

c. Do you have high voltage to the video display? 

9. Are the voltage levels to the video display PCB correct? (Power voltage is 1GG VAC 
or 1 10 VAC, depending on the type of video display. Video signal voltage fs G,5 to 
3.5 Volts,} 

10Jf the levef is not correct, check the connectors and the harness. 




Only a colored screen appears. You probably have a serious RAM problem. 



Display area wavers or 
is too smalL 



1 , EDO you have correct power voltage to the video display PCB? 

2. (Do you have correct high voftage to the video display? 



Picture is wavy. 



1 . Is the monitor ground connected to the monitor? 

2. Are the sync inputs connected property? 



Picture is upside down. 



Convergence, purity 
or color problems. 



When you serviced the dispiay^ you connected the wires incorrectly. Switch the 
horizontal or vertical yoke wires on the display. 

Use the screens in the self-test to adjust the video display. Use the adjustment 
procedures in your video display manual. 



Picture is not centered. 



Use the centering procedures In your video display manual. 



Tabic 3-1 Troubleshooting Table 
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Tr<n,ibkshooling and Maintt'niince 



Voltage 



+5 ± 25 VDC 



Test Point or LED 



-f-5V1 



Source and Purpose 



Logic power from the switching power supply. 



CR3 LED (Game PCB) 



Lights when 5 V is applied to the PCB and the reset (RST) jumper is open. 



CR9 LEO (JSA Audio III PCB) Lights when the +12 V supply is good- 



CR3 LED (JSA Audio \\i PCB) Lights when the -6 V supply is good. 



+12V 



+VOP (pin 4 of LM324) 



4-12 V from the switching power supply. Positive supply for the anabg 
circuitry. 



-5V 



"V0P(pin11ofLM324) 



-5 V from the switching power supply (if connected). Negative supply for 
the analog circuitry. 



Table 3-2 Voltage Inputs and Test Points on the PCBs 



Problem 



ROM Causing the Problem Check the ROM at: 



Program works, but motion objects or 
playfield is wrong. 



Graphics ROMs 



Garbage on screen; program doesn't work. 



Processor 
Program ROM 



Playfield: 20C'22C. 20D-22D. Motion 

Object High: 2S-9S. Motion Object Low: 

2P-9P Alphanumerics: 22J 

_____ ____.^ 

8C.8D 



Game program is erratic. 



Program ROM 1 



90,90 



No sound or erratic sound. 



Audio Program 
Audio ADPCM 



120 

12E, 15E, 17E. 19E 



Table 3-3 What ROM Problems Look like 



Video Display Sync 
Problems 

This game board provides separate positive horizonml 
and vertical sync on a separate connector, for monitors 
that will not work with the composite negative sync 
signal provided at the JAMMA edge connector. 

This connecior (labeled *'Sync") is located near the 
edge connector Pin 1 is horizontal sync, Pin 2 is verti- 
cal sync, and Pin 3 is ground. 

Troubleshooting 

The tables in this chapter (3-1, 3-2, and 3-3) can htHp 
you troubleshoot problems in your ^iime. The trou- 
bleshooting table lists possible .sources of problems in 
various pans of the game, The voltage inputs and test 
points can help you troubleshcjor PCB prol:iiems. The 
ROM problems table can help determine exactly which 
ROM might be causing game piay problems, 



Removing and Replacing 
the Steering Control 

The steering control is shown in Figure 4-2. If you 
want to repair the X-Y steering control, disassemble it 
by removing it from the control mounting bracket 
(pod) on the control panel. The hardware that secures 
the pod ^nd steering control is shown in Figure 1-T 



Pin Signal 



Red 



Pin Signal 



GND 



GND 



GND 



Key 



Neg. composite sync 



Green 



10 Positive V sync 



GND 



1 1 Positive H sync 



B[ue 



Table 3-4 Atari Games Video Connector 
Pin Assignments 
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Removing and Replacing 
tlie Foot Pedal Assembly 

The foot pedal assembly ts shown in Figure 4-3- if 
you want to repair the foot pedals disassemble it by 

removing it from the front of the game cabinet. The 
hardware the secures the foot pedal is shown in 
Figure 1-L 

ROMs and RAMs 



If you have think you have bad ROMs or RAi^^s, per- 
form the ROM or RAM test in the self-tesE procedure^ If 
you have a ROM problem, see Table 3-3- If you see 




only a colored screen and cannot 
enter the self-test, see Table 3-4, 
For the location of all the R#Ms 
and RAMs on the game PCB, see 

Figure 4-5^ 
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Parts Hhistratioiis 



iMUODrf t!<V\ 



This chapter provides infor- 
mation you need to 
order replacement 
parts for your kit. 
Common hardware parts, such 
as screws, nuts, washers, and so on^ are 
included in these parts illustrations. ♦ When 
you order parts, give the part number, part 
name, the number of this manual, and the 




serial number of your game. With this infor- 
mation, we can fill your order 
rapidly and correctly We hope 
this will create less 
downtime and more 
profit from your 
games. Atari Games Customer 
Service phone numbers are listed on the 
inside front cover of this manual 
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M7853-01 

Cofslfol Mourning Breto4(et 

175014*1050 

#1/4 FEat Washer 

17^10.444 
#1/4-20 Polymer He3( Lociknut 

7S-SS12B 
If V4'20 X 5/4" Caffiage Bon 



^101719 N0t Shown: 


AM7W4-(>t 


oa^isft^t 


Cofttfljfl Irtterwnnwl 


Proditd kD, Lflbsi 


H^iTiQ^S A$$y 


«3«4&0^f 


MlWS-OOt 


FCCComjjiiartceUiw^ 


FeFril*eeao 


i7«t294a« 


(^p^acwr^ 


£i^^ Tampsrpfoor Me* Key Driver 


t7«3£6^t 


1?403i^ool^ 


T-20 Tampef-^toof TORX Key 


tt^(y24Vfimcm^Ti^ 


i783aa^»a 


tw^$^ 


T-10 Tamperpfoof TOflX Key 


Ro^ ^iot 4WD Unlvarsdl Kit 




in*iaifft^OftfftSlfyCii(nifi 




Control PflTwl Cover 



Control panel in dosed position 



04*77*^1 
Side Panel Oeoal 

AtMWIWII 

Road Fttot 4WD BoAT^^ S$l 

M9M9-01 

and Mourning Plate 

#e^K3«- 
P^n-Htl Sorew 

17W04-7IW 

FttwrWaslWF 

{Sptaces} 

175014-1025 

#^F(aiWafihor 

JAMMA fitter 804r^ A$$y. 

17««NW13 

SpACQF 

72^66249 
1*6x1 i/£*So»w 

#6 Lflcft Washer 

f4;StecJW; 

#e-3axSifflrso«w 



F«r PwJst Assy. 
17701(^*(4 
(11/4'aO Potyffief 
HaxLocfeiut 

r£47002 

1/4 Fefltfor WASher 

(4fifAC$S} 



Figure 4-1 Parts of Road Riot 4WD Universal Kit 
A049868>01 C 
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P;ir!s flUistraUons 



043830-01 j 



W3W7-01 



173012-002 
U4' Belalnin^ Ring \ — | 



043S3Z-01 [ 
Stop Shaft I 



04W2IM)1 
PftdaF Shall 

17B01 2-006 
■ - j ^/3^ Shaft Rolainhg Ring 



AM3943-01 

Fool Pwial Ham9S$ Assy 




107027-001 
LilNum Gnease 



NOTE: Lubrkaleonlhe : 76-OB0802B 
in?i(Je of Ihe fouf twafirtos. I Marins 
- ■ ' (iptaces) 



0436ST-O1 
Reium Spring 

045MS^>1 
Spring Stwve 



72-WOS 

tfft-3& x 1/2- Soc Hd ScrHW 
I 75-91 &S 
] H9^2 H@K Nul 



043e^£9H)3 
Link 



7E-04$C 

(ffl SptH Lodt Washer 

72-1$0«F 

flS^S X 3/8' Pan-Hcf Scrtw 



Figure 4-2 Foot Pedal Assembly 
A043825-02 © 



4*3 



PtHls Hiti.sirsfjt^ns 



Kt>a<j Riot 4 WD [Jnlvtfsal Kii 




Figure 4 3 X Y Steering Control Assembly 
A049454-03 B 
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PiSi^S lJii.i^^fy^S'^iT.i<>3-3^ 




Figure 4-3 X Y Steering Control Assembly^ Continued 

A049454 03 B 
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MOTE 

//e/ns marked with a ♦ ar^e rfo/ 
part of this Board Set Assembly. 
Circied nurrtbers refer to assem- 
biy steps described on page 1-9- 
Steps 5 and 6 are not shown in 
this iitustration. 



AO49757-0a 

Road Riot 4WD PCS Assy. 



#6^32 X .75" Nylon Standoff 

(2pfAC0S) 
177000-536 

#6^32 Nylon Hex Nut 
(2pf&C^s) 



72^624$ * 
6x11/2" Sorew 
(2 places} 
175004^706 4 
Rber Washer 
(2 places) 
178020412 « 
#6 X 13/16^ Spacer 
(2 pkces) 



A046074-08 

JSAmPCBAs©/. 
(ROM version) 



72-6«08S* lO 

(2 places) \ 



A049292^1 

JAM MA Filter Board Assy, 

72-160eF + 

#6-32 X 3/8" Scr^w 

175015-0113* 

#6 External Tooth Washer 

175014^1O2S + 

#6 Fiat Washer 




049866^1 

PCB Ground Plane 

it Mounting Pfate 



72^ieiaF ♦ 

#6-32 x3/4'"Lg. Screw 

(3 places} 

17S01S-0113* 

#6 External Tooih Washer 

{3 ptaces) 

175014 1025 + 

#6 Flat Washer 

(3 pt&c&s) 



117S171-1012 

#6-32x.75A^um, 1/4" 

Round S^ndoif 

72^16068 

#6^32 X 3/8* Pan^Hd, Screw 

(2pt&cB^} 

175017-3013 

#6 Splft-Lock Washer 

(2 pfac0s} 

175014-2021 

m Flal Washer 

{2pf&ce$} 



Figure 4-4 Road Riot 4WD Board Set A^embly 
A049813-02 B 
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Parts Illustratrations 




NQTIEs Your Road Riot 4WD Game PCB probably has or^e 4~meg. ROM at location 2S, if so, It should have a modification 
wire that connects 2P, pin 22 to 1 1S, pin 3. However, your Game PCB may instead have four 1~meg. EPROMs at locations 
2S through 5S. In that case, you should have im modification wire on the game PCB. 

Figure 4-5 Road Riot 4WD Game PCB Assembly 
A049757-01 A 
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Figure 4-6 JSA (JAMMA. Stand-Alone Audio) m PCB Assembly 

A048974-08 A 
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Figure 4-7 JAMMA Filter PCB Assembly 
A047292-01 A 
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iNmOOKIION 



This chapter con- .-mM. '^^^ ^^^^ ^^^ ^"*^ 

tains the schematic ^EBpl^ ^^^ ^" ^^^^ assem- 

diagrams for the J^^»iA* ^^ ^^^ '^''^^'^^^^^ ^''^ 
Road Riot 4WD"' ^^L W^^^ illustrated in Chap- 
game PCB and the ^nH^I ter 4, Parts Illustra- 
JSA II (audio) PCB. ^^ tions. 
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APPENDIX 



Glossary 



AC 

Alternating current; fr<jm zero n rises to a 
maximum pasUive level, then passes 
diroii^h zero ag-^irt to a maximum negative 
level 

ACTIVE STATE 

Tlie true state of a signal For example: TIr- 
aaive state f(ir is low. 

ADDRESS 

A vafue that klentifies a specific location of 
data in memory; nornially exprcsscti in hex- 
adecimal notation. 

ANALOG 

MeiJsuniNe in an al^soJute qtEanriiy (as ap- 
posed to on Of oft). Analog cic vices are vol- 
ume controls, ligfir dimmers, stereo ampli- 
fiers, etc, 

ANODE 

The pasitive (arrow) end of a di<Kie. 

AMPLEFIEE 

A device usecl to incrc;tse the strenj^iii of an 
applied signal. 

AMPtrruDE 

The maximum insiantantfous value <jf a 
waveform puKse from zero. 

ASTABLE 

Having no normal state;' An astahle device 
will free-run or cwd I lat6^ as long nn oper- 
ating voltage ifi applied. I'he ascillation fre- 
<:[uency is u.^nally eont roller! hy external 
circuitry- 

AUXILIARY COIN SSSmCH 

A momemar}''-comact puslihuium switch 
with a black cap located on the uiility pan- 
el, 'i'he atixiliar)' coin switch ackis credits to 
the game uiihoui activating a coin coui^er 

BEZEL 

A cut, formed, or jnachined retetition <le- 
vice, such as the ethnical <.ieviet? used t<j 
mount a pushbutton switch to a control 
panel, or the formed de\ i^-e used to frame 
the Video display .screen. 



BiDlRECnONAL 

Able to send or receive data on the same 
line (e.g„ the dati^ bus of a miCEOpr(?cess<5r) 

BINARY 

A number system that expresses all \ a lues 
hy using two digits (0 and 1). 

BIT 

A binars' <ligit; expressed as 1 or 

BLANKING 

lurning olT the beam on a cath- 
ode-ray tulx: during retrace. 

BLOCK DIAGRAM 

A d I awing in wjiicli functional 
circiUtry imits are represented by 
blocks. Very useful duiing initial 
troubleslKJOting. 

BUFFER 

L An isolating circuit designed 
to eliminate tiie reaaion of a 
driven circuit on the circuits clriv- 
ing it (e.g., a buffer amplifier), 

2, A device use<l to supply additi<mal 
drive capability 

BUS 

An electrical path over which information is 

transferred from any <if se^'e^al sources to 
aiiy of several destinations. 

CAPAQIOR 

A device ciipable of storing electrical enei-gy 
A c;ipacitor b| ticks the How <>f DC current 
while allowing AC^ curren! lo pass. 

CATHODE 

The negative cekI of a dio(,ie. 

CHIP 

An integrated circuit comprising many cir- 
cuits on a single wafer slice, 

CLOCK 

A repetitive tiirting signal for synciironi^ing 
system functions. 

COINCIDENCE 

Occurring at the s^une time. 




COIN COUNTER 

A (>digit elect rt>mechanical device that 
cotmis the coins inserter! in the coin 
media nism(s). 

COIN MECHANISM 

A device on the inside of the coin <loor that 
inspects the coin lo determine if the cor- 
rect coin has been inserted, 

COMPLEMENTARY 

] !a\ ing opposite states, sucli 
as the outputs of a Hip-flo]:*. 

COMPOSITE SYNC 
Horizontal and vertical syn- 
chronizaticm pulses that aix.^ 
bused together into a single 
signal- Til is signal provides the 
timing necessan- to keep the 
display in synch ronixat it sn \\ith 
the game ciicuiti^: 

COMPOSITE VIDEO 

Qjmpleie video signal from the 
game system to drive the display circuiljy 
usually comprising 1 1 S^'Nc:, V SVNC^ and 

the videos, 

CREDIT 

One play for one person based on the game 
s\\ itch settings. 

CRT 

Caii^tKie-r^iy tube. 

Crenerai term for the numbers, let lei's, anci 
symbols that serve as input for device pro- 
cessing. 

DARLINGTON 

A two-tr;msistor amplifier that provides ex- 
tremely higli gain, 

DC 

Direct current, meaning current ll^jwing in 
one direction and of a ll^ed value. 

DEFLECTION YOKE 

Elearomagnetic coils around the neck of a 
cathode- rav tube. One set of coils deflects 



Kl-l 



the eiearon beam horizontally anci the aih- 
er set tieflects the l^eairt vertically 

DIAGNOSTICS 

A pro|*nimmed routine for checking circuit- 
ry. For example: che self-tesi is a diagnostic 
routine. 

DIODIE 

A semiconductor device that conducts in 
only one direction. 

DISCRETE 

Ncm- integrated components, .such as rc^f^is- 
tors, capacitors, and transistors. 

DMA 

Direa memory acce.ss. DMA Is a process of 
acces^sing memory that bypasses tiie inicr^)- 
processor logic. DMA is normally used for 
transferring data between the input/output 
ports and memory 

DOWNTIME 

The period during which a game Ls mal- 
functioning or not operating correctly due 
to machine failure. 

EAROM 

Electrically alterable read-only memory (see 
ROM). The EAROM is a memory that 
can he changed by the applica- 
tion of high voUage, 

FLYBACK 

A step-up transformer used 
in a display to provide the 
high voltage. 

GATE 

L A circuit with one 
output ih:n responds 
only wlien a certain 

combinittion of pulses is 
present at the inputs, 

2. A circuit in which 
one signal switches an- 
other signal on md ofT. 

3- lb control the 
passage of a pulse or 
signal. 

HARNESS 

A prefabricated assembly of insulatc^d wires 
and term i nab ready t<j be attached to a 
piece of equipment. 

HEXADECIMAL 

A number system using the etjiEivalent of 
the decimal number 16 as a base. The sym- 
bols 0-9 and A-E are usually usetl. 

IMPLODE 

To burst inward; the inward collapse of a 
vacuum tube. 

I/O 

Input/Output, 




Interrupt request. IRQ Is a control signal to 
the microprcK'essor that is generated by ex- 
ternal logic. HiLs signal tells the micropro- 
cess<:jr that external logic needs attention. 
Depending on tlie program ^ the processor 
may or may not respond. 

LED 

The abbreviation for a light-emitting diode, 

LOCKOUT COIL 

Directs coins into the coin return box when 
there is no power to the game, 

LOGIC STATE 

The binary (1 or 0) value at tiie node of a 
logic element or integrated circtiit during i\ 
particular time. Also called the logic level 
The list below sliows the voltage levels cor- 
responding to tile logic states (levels) in a 
TTl system. 

Logic a low - VDCio -^0.8 VDC 
Grey Area (Tri-Siate Level) = 

+0,8 VDC to +2.4 vrx: 

lA)gk I High = +2.4 VDClo +5 VDC 

MULTIPLEXER 

A device that takes several low-speed in- 
puts and combines them into one high- 
speed data stream for simultaneous trans- 
mission <in a single line. 

NMI 

Ncjn -maskable interrijpt. 
N.Ml is a request for ser\ ite 
by the nncropr<jcessor rr<jn^ 
external hgic. The jnicropro- 
ce^sor cannot ignore this 
incerru]->t rccjuc-st, 

PAGE 

A su [^section of memory A read- 
only memory tie vice (,see ROM) is 
broken into discrete blocks of data, 
The^e bUx-ks are calletl pages, 
Eaeh block has X number of bytes, 

PCB 

Tlie a]>l>feviation for a ];>rinted-cir- 
cuit board. 

PHOTOTRANSI5TOE 

A transistor tliat is activated by an external 
light source, 

POTENTIOMETER 

\ . A resistor that has a continuously mov- 
ing contact which is generally mounted on 
a moving shaft. Used chiefly as a voltage di- 
vider. Also called a pot {slang), 

2. An instmmeni for measuring a voltage 
by balancing it against -a known voltage. 

EAM 

Random-access memory. A device for the 
temporiiry storage of data. 
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RASTEK-SCAN DISPLAY 

A display system whei^liy images are dis- 
played l>y continuously scanning the cath- 
ode-ray tube hori;^ontally and venically widi 
an electron beam. The display system con- 
trols the intensity of the electron l>eam, 

RETRACE 

In a raster-scan display retrace is the time 
during which the cathode-ray xwh^i electron 
beam is resetting either from right to left or 
from botton:t to top. 

RESISTOR 

A device designed to have a definite 
amount of resistance. Usetl in circuits to 
limit current flow or to provide a voltage 
drop. 

ROM 

Read-only tnemory A device for the perma- 
nent storage of data. 

SIGNATURE ANALYSIS 

A process of i.soiating digital logic faults 
at the con^ponent level by means of 
special test ecitiif^jnient called signature 
analyzers. Basically, signaiuie analyzers 
(e.g., the ATARI® CAT Box) convert 
lengthy bit streams into fourkiigit hex- 
adecimal signatures. The signaiufe read 
by the atialyzer at each cirtxjit- neUe i-s 
then compared with the l<Tiow»^&ood 
signatiire for that notle. T\\\s prOQ^SS 

continues until a fault Ls located^ ;*^': 

■ -fs: 

TROUBLESHOOT 

The prtK'ess of locating ijhd repairing a 
fault. 

VECTOR 

k line segment drawn between specific X 
and Y c<K>rtlinaies on a cathode-ray tube, 

WATCHDOG *, ' 

A counter circuit dj^sfgned to protect the 
microprocessor from self-destruction if a 
program malt unci ion occurs, if a malfunc- 
tion does occur, the counter applies contin- 
uous ptilses t<i th^ reset line of the mic^:^- 
pr<xesson which causes the microprocessor 
to keep resetting. 

X Y DISPLAY 

A display system whereby images are dis- 
played with vectors, 

2ENER DIODE 

A special diode used as a regulator. Its main 
charaaeristic is breaking dt>wn at a speci- 
fied reverse-bias (Zener) voltage- 
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Road Riot 4WD Kit Statistics Sheet 



Date Recorded: 



Location: 



Meter: 



Statistics Screen 



? 



Left Coins: 
Right Coins: 
Auxiliary Coins: 
New Games: 
Continuation: 
Free Games: 
Idle Time: 
Active Time: 
Solo Time: 
Linked Time: 
Error Count; 
Total Credits: 
Total Coins: 
Average Time/Credit: 
Average Time/Coin: 
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Warranty 



Seller warrants that its printed-circuit boards and parts thereon are free from 
defects in material and workmanship under normal use and service for a 
period of ninety (90) days from date of shipment. Seller warrants that its 
video displays and laser-video disc players (in games supplied with displays 
and video-disc players) are free from defects in material and workmanship 
under normal use and service for a period of thirty (30) days from date of 
shipment. None of the Seller's other products or parts thereof are war- 
ranted. 

If the products described in this manual fail to conform to this warranty 
Seller's sole liability shall be, at its option, to repair, replace, or credit Buy- 
er's account for such products which are returned to Seller during said war- 
ranty period, provided: 

(a) Seller is promptly notified in writing upon discovery by Buyer that 
said products are defective; 

(b) Such products are returned prepaid to Seller's plant; and 

(c) Seller's examination of said products discloses to Seller's satisfaction 
that such alleged defects existed and were not caused by accident, 
misuse, neglect, alteration, improper repair, installation, or improper 
testing. 

In no event shall Seller be liable for loss of profits, loss of use, incidental or 
consequential damages. 

Except for any express warranty set forth in a written contract between Sell- 
en and Buyer which contract supersedes the terms herein, this warranty is 
expressed in lieu of all other warranties expressed or implied, including the 
implied warranties of merchantability and fitness for a particular purpose, 
and of all other obligations or liabilities on the Seller's part, and it neither 
assumes nor authorizes any other person to assume for the Seller any other 
liabilities in connection with the sale of products by Seller 
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The use of any non-Atari parts may void your warranty, according to the terms of the 
warranty The use of any non-Atari parts may also adversely affect the safety of your 
game and cause injury to you and others. Be very cautious in using non-Atari-supplied 
components with our games, in order to ensure your safety 

Atari distributors are independent, being privately owned and operated. In their judg- 
ment they may sell parts or accessories other than Atari parts or accessories. Atari Games 
Corporation cannot be responsible for the quality suitability or safety of any non-Atari 
part or any modification including labor which is performed by such distributor. 
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Table 1 Game Option Settings 



Option 
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Table 2 Coin Option Settings 
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Table 3 Summary of All 
Self-Test Screens 



Use or Purpoge 



— Adjusts the volume. 

Statistics ScMhaofi— Displays the game 
statistics: 

Coin Options Semon— Use to set and check 
the coin options settings. 

Oam9 OpiMHut Screen — Use to set and check 
the game options settings. 

Alpha Test Screen — Use to test tor clarity of 
characters. 

Maiion Obieci T^si Screen — Use to test the 
movement and color of game objects. 

Play9f0ld Test Scteen — Use to check the 
ptayfield displays. 

SwJtoll Test Screen — Use to display the func- 
tioning of the game switches and controls. 

Color To«t teioen — Use to check the video 

Coftveinence V^at Screen — A series of 

screens to check and adjust display 

convergence. 

White Convergence Screen — Use to adjust 

convergence of red, blue, and green. 

Violet Convergence Screen— Use to adjust 
convergence of red to blue. 

Green Convergence Screen — Use to adjust 
convergence of red and blue to green. 

SeuntI Test Scieen ~~ Use to check the audio 
circuits; * 

ASICS5 Test Screen — Use to test comm port, 
checksum, and internal RAM. 

Cenunon RAM Tsst Screen — Use to check 
conrtmon RAMs. ^ 

Cofn|»lete RAH/ROM Test Screen — Use to 

check the all RAMs and program ROMs. 



